A CONNECTOR LOCK MECHANISM 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a connector lock mechanism which, when a 
5 set of male and female connectors are engaged with each other, if the length of the 

mutual engagement of the two connectors reaches a preset length, locks the mutually 
connected condition of the male and female connectors and, in particular, to an 
improved connector lock mechanism which is capable of detecting the incomplete 
engagement (half engagement) between the male and female connectors. 

10 Description of the Related Prior Art 

Conventionally, when a plurality of electrical wires are electrically connected 

together or circuit boards equipped in various equipment are electrically connected to 
~* electrical wires, generally, there has been widely used a system in which such 

connection can be achieved by means of mutual engagement between a set of male 
15 and female connectors. That is, if a set of male and female connectors respectively 

formed of insulating resin or the like are engaged with each other, then male- and 

female-type terminals respectively stored within the female and male connectors are 

engaged with each other to thereby complete the mutual electrical connection between 

the male and female connectors. On the other hand, if the mutual engagement 
20 between the male and female connectors is removed, that is, if the two connectors are 

separated from each other, then the electrical connection between the male- and 

female-type terminals is likewise removed. 

Therefore, the male and female connectors include a connector lock 

mechanism which is able to lock the two connectors in a well connected condition, 
25 that is, in such a manner that it can prevent inadvertent disengagement between the 

male and female connectors due to vibrations applied thereto under the connector 

operating environment. 

An example of the conventional connector lock mechanisms is disclosed in 

Japanese Utility Model Publication No. 1-98484 of Heisei and the like. In particular, 
30 in the conventional connector lock mechanism, there are employed a set of male and 

female connectors 1 and 2 which are shown in Fig. 28. One connector 1 includes a 
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pair of flexible arms 1 1 and 12, which respectively extend along the direction of 
arrow M in which one connector 1 can be engaged with the other connector, and two 
engaging portions 13 which are respectively formed on their associated flexible arms 
1 1 and 12 in such a manner as to project therefrom. Also, the other connector 2 
5 includes a pair of arm guide surfaces 21 and 22 which are capable of flexing their 

associated flexible arms 1 1 and 12 until the length of the mutual engagement between 
the two connectors reaches a preset length (i.e., when the two connectors are fully 
engaged), and two securing means 23 which, when the mutual engagement length 
reaches the preset length, can secure their associated engaging portions 13 to thereby 

10 prevent the two connectors from being removed from each other. 

The two flexible arms 1 1 and 12 are disposed on the upper surface portion of 
one connector 1 in such a manner that they are spaced from each other in the lateral 
direction and are arranged parallel to each other. Also, the two engaging portions 13 
respectively include projections which project outwardly in the lateral direction from 

15 the respective leading end portions of the two flexible arms 1 1 and 12. 

Further, the two arm guide surfaces 21 and 22 of the other connector 2 are 
respectively formed on the two sides of the upper surface portion of the connector 2 in 
such a manner that their associated engaging portions 13 can be contacted therewith 
when the two connectors 1 and 2 are operated for their mutual engagement. The arm 

20 guide surfaces 21 and 22 are also formed as tapered surfaces which are able to flex 

their associated flexible arms 1 1 and 12 inwardly in the lateral direction as the mutual 
engagement between the two connectors progresses. 

Moreover, the securing means 23 includes cavities which are respectively 
formed in front of the arm guide surfaces 21 and 22 in such a manner that their 

25 associated engaging portions 13 can be fitted into the securing means 23. If the 

connector mutual engagement advances, then male- and female-type terminals (not 
shown) respectively stored within the respective connectors start to be connected 
together. Upon further advancement the engaging portions 13 of one connector 1 are 
respectively engaged with the securing means 23 of the other connector 2. Thus, the 

30 male- and female-type terminals stored within their respective connectors are 

connected together electrically in a necessary and sufficient contact condition. 

When the engaging portions 13 of one connector 1 are respectively engaged 
with the securing means 23 of the other connector 2, the inwardly flexed conditions of 
the respective flexible arms 1 1 and 12 are returned back to their original conditions. 
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A key 24 is then inserted between the engaging portions 13 and 13 to prevent the two 
flexible arms 1 1 and 12 from being flexed again. Thus, the connectors are locked in a 
mutual engagement condition. 

To remove such locked condition, the key 24 may be pressed down to a retreat 
5 space 25 formed below the key 24, so that it is no longer between the pair of engaging 

portions 13 and 13. After the locked condition of the flexible arms 1 1 and 12 is 
removed, if the two connectors 1 and 2 are pulled apart, then the connectors can be 
disengaged. 

The pressing force necessary to bring the two connectors 1 and 2 into mutual 

10 engagement in the above-mentioned manner varies depending on the dimensional 

errors of the connectors 1, 2, and the dimensional errors of the male- and female-type 
terminals stored within their respective connectors. For example, as shown in Fig. 29, 
even if the engaging operation is executed with a given pressing force, there can occur 
an operation mistake or a wrong operation; that is, the engaging operation can be 

15 ended in a partially engaged condition in which the engaging portions 13 of the 

flexible arms 1 1 and 12 do not arrive at their associated securing means 23 but they 
remain in the flat portions 21a and 22a of the arm guide surfaces 21 and 22 which are 
located before the securing means 23. 

If the connectors are used in such incomplete or partially engaged condition, 

20 for example, in a wire harness connector which is used in an automobile, there is a 

possibility that the mutual engagement between the two connectors 1 and 2 can be 
removed by vibrations applied thereto while the automobile is running and thus the 
electrical system of the automobile can be dysfunctional to thereby incur an accident. 
In view of this, conventionally, after the engagement step is completed, there 

25 has been carried out a conduction test which checks the connectors to confirm that 

they are fully engaged. 

However, as shown in Fig. 29, even in the partially engaged condition, when 
the mutual engagement length between the two connectors 1 and 2 is relatively large, 
there can occur a case in which the female- and male-type terminals respectively 

30 stored within their associated connectors 1 and 2 can be connected together 

electrically. In particular, contact resistance caused by the connection of the male- 
and female-type terminals can maintain the mutually connected condition between the 
two connectors. As a result, there is a possibility that the conduction test will provide 
a positive conduction test result despite the fact that the connectors are not fully 
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engaged; that is, the partial engagement between the two connectors can be 
overlooked. 

In view of the above, for example, in Japanese Patent Publication No. 9- 
180820 of Heisei and the like, there is proposed a partial engagement preventive 
5 connector lock mechanism in which, in order to be able to detect the partial engaged 

condition through the conduction test, there are provided within the connector 
housings compression springs which are used to apply repulsive forces to the male 
and female connectors 1 and 2 in their mutually removing directions. 

With the use of this structure, if the repulsive forces (spring constants) of the 
10 compression springs are set larger than the contact resistance caused by the mutual 

connection between the male and female terminals, then, when the connectors are 
engaged together in a partial engaged condition, the two connectors 1 and 2 can be 
forced apart from each other by the repulsive forces of the compression springs until 
the mutually connected condition between the male- and female-type terminals is 
1 5 removed, which makes it possible to detect the partial engagement condition 

positively. 

However, with use of the above-mentioned structure which employs the 
compression springs which are separate parts, not only the number of parts required in 
the connectors and the number of assembling steps thereof increase, which in turn 
20 increases the cost of the connector, but also a storage space for the compression 

springs within the connector must be provided, thereby increasing the sizes of the 
connectors. 

SUMMARY OF THE INVENTION 

The present invention aims at eliminating the above-mentioned drawbacks 
25 found in the conventional connector lock mechanisms. Accordingly, it is an object of 

the invention to provide a connector lock mechanism which does not incur an increase 
in the number of parts required in connectors and the number of assembling steps 
thereof, but is positively able to detect the engaged condition between the male and 
female connectors. 

30 In attaining the above object, according to the present invention, there is 

provided a connector lock mechanism for locking the connected condition of a set of 
male and female connectors, the connector lock mechanism comprising: a flexible 
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arm so disposed on one of the male and female connectors as to extend along a 
direction in which one connector can be engaged with the other connector; an 
engaging portion disposed on the flexible arm; an arm guide surface disposed on the 
other connector for flexing the flexible arm until the length of the mutual engagement 
5 between the two connectors reaches a preset length; and, securing means disposed on 

the other connector and, when the connector mutual engagement length reaches the 
preset length, being capable of securing the engaging portion of the flexible arm to 
thereby prevent the two connectors from being removed from each other. 

In particular, the present connector lock mechanism is characterized by a 
10 connector removing mechanism which comprises: a flexible elastic piece formed 

integrally with one connector; and, a push-out guide surface which is formed 
integrally with the other connector and also which, when the male and female 
connectors are operated for their mutual engagement, deforms the flexible elastic 
piece elastically to thereby generate a push-out force separating the two connectors 
15 from each other in their mutually removing directions, while the elasticity of the 

flexible elastic piece and the inclination angle of the push-out guide surface are set 
such that the push-out force to be generated by the connector removing mechanism is 
greater than contact resistance caused by mutual connection between male- and 
female-type terminals respectively held within their associated connectors. 

20 According to the above-structured connector lock mechanism, when a set of 

male and female connectors are operated for their mutual engagement, the connector 
removing mechanism generates a push-out force which separates or removes the set 
of male and female connectors from each other in their mutually removing directions. 
Since the push-out force to be generated by the connector removing mechanism is set 

25 larger than the contact resistance caused by the mutual connection between the male- 

and female-type terminals respectively stored within their associated connectors, if 
the male and female connectors are partially engaged with each other, then both of the 
two connectors are pushed back in their mutually removing directions at least until the 
mutually connected condition between the male- and female-type terminals is 

30 removed completely, which makes it possible to detect the partially engaged condition 

between the two connectors without fail. 
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Also, the flexible elastic piece and push-out guide surface forming the 
connector removing mechanism are respectively formed integrally with their 
associated connectors. Therefore, when compared with a conventional mechanism 
which uses separate parts such as compression springs, not only the reliability of the 
5 connectors can be secured but also the costs of the connectors can be reduced without 

incurring any inconveniences, for example, without increasing the number of parts 
required in the connectors and the number of the assembling steps thereof. 

Also, in the above-mentioned connector lock mechanism, preferably, the 
flexible arm may also serve as the flexible elastic piece and the arm guide surface 
10 may also serve as the push-out guide surface. That is, in the present preferred 

embodiment, the respective connectors can be simplified in structure, which in turn 
can enhance the moldability of the connectors. 

Further, in the above-mentioned connector lock mechanism, preferably, within 
the range of the above-mentioned mutual engagement between the male and female 

1 5 connectors, the inclination angle of the push-out guide surface may be changed 

properly in the intermediate portion thereof in such a manner that a greater push-out 
force can be generated in the range of the mutual connection between the above- 
mentioned male- and female-type terminals than in the unconnected condition 
between the male- and female-type terminals. That is, in the thus structured preferred 

20 embodiment, in the unconnected condition between the male- and female-type 

terminals in which the mutual resistance between the male- and female-type terminals 
does not act, the push-out force to be generated by the connector removing 
mechanism can be controlled to a minimum, which makes it possible to save an 
operation force necessary for mutual engagement between the male and female 

25 connectors. Therefore, the operation for mutual engagement between the male and 

female connectors can be improved in efficiency. 

Still further, in the above-mentioned connector lock mechanism, preferably, 
the flexible elastic piece may be formed integrally with the flexible arm, and a wrong 
operation preventive piece, which is used to prevent the male and female connectors 
30 from being engaged with each other while the flexible arm is flexed in its locking 

removed condition, may be formed integrally with the flexible arm. That is, in the 
present preferred embodiment, even if the mutual engagement between the male and 
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female connectors is executed in error while the flexible arm is flexed in its locking 
removed condition, the connector removing mechanism is prevented from operating 
normally in a condition where the position of the flexible elastic piece is shifted from 
the position of the push-out guide surface. Therefore, the mutual engagement 
between the male and female connectors due to the inadvertent flexing of the flexible 
arm can be prevented, thereby being able to enhance the reliability of the connector 
removing mechanism. 

Yet further, in the above-mentioned connector lock mechanism, preferably, 
the above-mentioned flexible elastic piece and push-out guide surface may be 
provided in two or more sets. That is, in the present preferred embodiment, if the 
operation timings of the respective sets of flexible elastic pieces and push-out guide 
surfaces are shifted from one another, then the push-out force to be generated by the 
connector removing mechanism can be made to vary. Also, if the two or more sets of 
flexible elastic pieces and push-out guide surfaces are operated simultaneously, then a 
large push-out force can be provided easily. Therefore, even if the number of 
terminals to be stored within the respective connectors is large, there can be obtained 
a necessary and sufficient push-out force. 

Moreover, in the above-mentioned connector lock mechanism, preferably, 
while the flexible arm is held in its flexed condition, a push-out force acting on the 
male and female connectors in their mutually removing directions may be always 
generated due to the flexed condition of the flexible elastic piece; and, if the male and 
female connectors are engaged with each other cpmpletely, then the flexed conditions 
of the flexible arm and flexible elastic piece may be removed, thereby being able to 
remove the push-out force acting on the male and female connectors in their mutually 
removing directions. Therefore, when the male and female connectors are completely 
engaged with each other, the flexible elastic piece, together with the flexible arm, can 
be returned to its original condition, which makes it possible to prevent the fatigue of 
the flexible elastic piece caused by the long flexed condition thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view of a first embodiment of a connector 
lock mechanism according to the invention; 



Fig. 2 is a perspective view of the main portions of a female connector shown 
in Fig. 1; 

Fig. 3 is an explanatory view of the operation of the first embodiment shown 
in Fig. 1 , wherein Fig. 3 (a) shows an initial condition of mutual engagement between 
5 male and female connectors in the first embodiment, Fig. 3 (b) shows an intermediate 

condition of the connector mutual engagement, and Fig. 3 (c) shows a completed 
condition of the connector mutual engagement; ' 

Fig. 4 is an explanatory view of the operation of the mutually connected 
condition between male- and female-type terminals respectively stored within their 
10 associated connectors shown in Fig. 1, in particular, Fig. 4 (a) shows an unconnected 

condition between the male- and female-type terminals, and Fig. 4 (b) shows a 
completely connected condition between the male- and female-type terminals; 

Fig. 5 is an explanatory view of the relation between a push-out force and an 
engagement length in the first embodiment shown in Fig. 1; 

1 5 Fig. 6 is a plan view of the main portions of a second embodiment of a 

connector lock mechanism according to the invention; 

Fig. 7 is an explanatory view of the relation between a push-out force and an 
engagement length in the second embodiment shown in Fig. 6; 

Fig. 8 is an exploded perspective view of a third embodiment of a connector 
20 lock mechanism according to the invention; 

Fig. 9 is a longitudinal section view of an initial condition of the connector 
mutual engagement in the third embodiment shown in Fig. 8; 
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Fig. 10 is a plan view of the main portions of the third embodiment shown in 
Fig. 8, showing an operation for mutual engagement between male and female 
connectors, in particular, Fig. 10 (a) shows an initial condition of the connector 
mutual engagement, and Fig. 10 (b) shows a complete condition of the connector 
mutual engagement; 

Fig. 1 1 is an exploded perspective view of a fourth embodiment of a connector 
lock mechanism according to the invention; 

Fig. 12 is a plan view of the main portions of the fourth embodiment shown in 
Fig. 1 1 , showing an operation for mutual engagement between male and female 
connectors in the fourth embodiment, in particular, Fig. 12 (a) shows an initial 
condition of the connector mutual engagement, and Fig. 12 (b) shows a complete 
condition of the connector mutual engagement; 

Fig. 13 is an exploded perspective view of a fifth embodiment of a connector 
lock mechanism according to the invention; 

Fig. 14 is a longitudinal section view of the fifth embodiment shown in Fig. 13, 
showing a partially engaged condition between male and female connectors in the 
fifth embodiment; 

Fig. 15 is a plan view of the main portions of the fifth embodiment shown in 
Fig. 13, in particular, Fig. 15 (a) shows an initial condition of mutual engagement 
between male and female connectors in the fifth embodiment, and Fig. 15 (b) shows a 
complete condition of the mutual engagement between the male and female 
connectors; 
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Fig. 16 is an exploded perspective view of a sixth embodiment of a connector 
lock mechanism according to the invention; 

Fig. 17 is a longitudinal section view of the sixth embodiment shown in Fig. 
16, showing a state thereof before the male and female connectors thereof are engaged 
together; 

Fig. 18 is a longitudinal section view of the sixth embodiment shown in Fig. 
16, showing a partially engaged condition of the mutual engagement between the 
male and female connectors; 

Fig. 19 is a longitudinal section view of the sixth embodiment shown in Fig. 
16, showing a completely engaged condition of the mutual engagement between the 
male and female connectors; 

Fig. 20 is an exploded perspective view of a seventh embodiment of a 
connector lock mechanism according to the invention; 

Fig. 21 is a longitudinal section view of the seventh embodiment shown in Fig. 
20, showing a partially engaged condition of the mutual engagement between male 
and female connectors in the seventh embodiment; 

Fig. 22 is a longitudinal section view of the seventh embodiment shown in Fig. 
20, showing a completely engaged condition of the mutual engagement between the 
male and female connectors; 

Fig. 23 is an explanatory view of the seventh embodiment shown in Fig. 20, 
showing the relation between a push-out force and an engagement length in the 
seventh embodiment; 



Fig. 24 is an exploded perspective view of an eighth embodiment of a 
connector lock mechanism according to the invention; 

Fig. 25 is a longitudinal section view of the eighth embodiment shown in Fig. 
24, showing an intermediate condition of mutual engagement between male and 
female connectors in the eighth embodiment; 

Fig. 26 is a longitudinal section view of the eighth embodiment shown in Fig. 
24, showing a completely engaged condition of the mutual engagement between the 
male and female connectors; 

Fig. 27 is an explanatory view of the eighth embodiment shown in Fig. 24, 
showing the relation between a push-out force and an engagement length in the eighth 
embodiment; 

Fig. 28 is a perspective view of male and female connectors, showing a 
conventional connector lock mechanism; and, 

Fig. 29 is a perspective view of the conventional connector lock mechanism 
shown in Fig. 28, showing a partially engaged condition of mutual engagement 
between male and female connectors in the conventional connector lock mechanism. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Now, description will be given hereinbelow in detail of the preferred 
embodiments of a connector lock mechanism according to the invention with 
reference to the accompanying drawings. 

At first, description will be given below of a first embodiment of a connector 
lock mechanism according to the invention with reference to Figs. 1 to 5. In 



particular, Fig. 1 is an exploded perspective view of the first embodiment of a 
connector lock mechanism according to the invention; Fig. 2 is a perspective view of 
the main portions of a female connector shown in Fig. 1 ; Fig. 3 is an explanatory view 
of the operation of the first embodiment shown in Fig. 1; Fig. 4 is an explanatory view 
of the operation of the mutually connected condition between male and female 
terminals which produce the contact resistance when they are engaged together; and 
Fig. 5 is an explanatory view of variations in push-out forces which are caused to 
occur in a connector removing mechanism employed in the first embodiment shown 
in Fig. 1. 

A connector lock mechanism 31 according to the first embodiment of the 
invention comprises a set of male and female connectors 32 and 33. One of the two 
connectors, that is, the male connector 32, includes a pair of flexible arms 35 and 36 
which respectively extend in a direction where the male connector 32 can be engaged 
with the other connector 33 or female connector 33 (in Fig. 1, in a direction of an 
arrow A) and also which include engaging portions 38 respectively formed in their 
respective leading end portions thereof. The male connector 32 also includes two 
terminal storage chambers 32a therein in which two female-type terminals are 
respectively stored and retained. 

The two flexible arms 35 and 36 respectively rise up from the rear end side of 
the housing upper wall of the male connector 32 and then extend toward the front end 
side thereof, while the rising base portions of the flexible arms 35 and 36 are joined 
together and are thus integrated into a united body. Also, the two flexible arms 35 
and 36 are formed in such a manner that they are spaced from each other in the width 
(or lateral) direction of the male connector 32 and extend parallel to each other. 
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Further, the engaging portions 38 of the flexible arms 35 and 36 respectively consist 
of projections which are formed in such a manner as to project outwardly in lateral 
direction of the male connector 32 from the respective leading end portions of their 
associated flexible arms 35 and 36. Each of the engaging portions 38 includes a 
5 tapered surface which is gradually inclined outwardly from the front end side of the 

connector housing toward the rear end side thereof. 

On the other hand, the other connector, that is, the female connector 33, 
comprises a pair of arm guide surfaces 40 and 41 which respectively include securing 
means 43. The pair of arm guide surfaces 40 are capable of flexing the flexible arms 

10 35 and 36 inwardly until the length of the mutual engagement between the male and 

female connectors reaches a preset length, while the securing means 43 are 
respectively formed integrally with their associated guide surfaces 40 and 41 . When 
the mutual engagement length reaches the preset length, the securing means are 
capable of securing their associated engaging portions 38 of the male connector 32 to 

15 thereby lock the mutually engaged condition of the male and female connectors. The 

female connector 33 stores and holds therein two male-type terminals which 
respectively correspond to the partner male connector 32. 

Also, as shown in Figs. 2 and 3, the two arm guide surfaces 40 and 41 of the 
female connector 33 are respectively formed in the upper portions of the two inner 
20 side surfaces of the connector housing in such a manner that their associated engaging 

portions 38 and 38 of the male connector 32 can contact them when the two 
connectors are engaged with each other. The arm guide surfaces 40 and 41 
respectively include tapered surfaces which are able to flex their associated flexible 
arms 35 and 36 inwardly as the connector mutual engagement advances. Also, the 
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securing means 43 consist of stepped portions which are respectively formed in the 
rear end portions of the two arm guide surfaces 40 and 41 in such a manner as to be 
able to secure their associated engaging portions 38 of the male connector 32. 

Next, description will be given below of an engaging operation to be executed 
for the mutual engagement of the above-mentioned male and female connectors 32 
and 33. 

At first, in the initial stage of the connector engagement, as shown in Figs. 3 a 
and 4a, a male-type terminal 45 stored within the female connector 33 is not in 
contact with a female-type terminal 46 stored within the male connector 32, that is, 
the two terminals 45 and 46 are not connected together but are held in an unconnected 
condition. 

If the mutual engagement between the male and female connectors advances 
to a certain degree, then, as shown in Figs. 3b and 4b, the male- and female-type 
terminals 45 and 46, which are respectively stored within their associated connectors, 
begin to make contact with each other. If the connector mutual engagement advances 
further, then, as shown in Fig. 3 c, when the engaging portions 38 of the male 
connectors 32 are respectively engaged with the securing means 43 of the female 
connectors 33, the male- and female-type terminals 45 and 46 of the two connectors 
33 and 32 are connected together, that is, they are held in a connected condition in 
which they are contacted together with a sufficient engagement length for electrical 
connection. 

Also, when the engaging portions 38 of the two flexible arms 35 and 36 of the 
male connector 32 are respectively engaged with the securing means 43 of the female 
connector 33, the flexed conditions of the two flexible arms 35 and 36 return to their 
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respective original conditions. Thus, since the engaging surfaces of the flexible arms 
35 and 36 extend at right angles to the connector engaging direction, the engaging 
surfaces of the flexible arms 35 and 36 prevent the male and female connectors from 
moving in their mutually removing directions, so that the mutually engaged condition 
of the male and female connectors can be locked. 

In the connector lock mechanism 3 1 according to the present embodiment, the 
two flexible arms 35, 36 and two arm guide surfaces 40, 41 function as a connector 
removing mechanism 48. In other words, the present connector removing mechanism 
48 is composed of the two flexible arms 35, 36 which are formed integrally with the 
male connector 32 and function as flexible elastic pieces, and the two arm guide 
surfaces 40, 41 which are formed integrally with the female connector 33 and function 
as push-out guide surfaces. Additionally, when the two, male and female, connectors 
are engaged together, the two arm guide surfaces 40, 41 serving as the push-out guide 
surfaces deform elastically the two flexible arms 35, 36 serving as the flexible elastic 
pieces to thereby generate a push-out force F which pushes out the male and female 
connectors in their mutually removing directions against the movements of the two 
connectors in their mutually engaging directions (see Fig. 3b). 

Referring now to the above in more detail, the inclination angles of the 
flexible arms 35, 36 and arm guide surfaces 40, 41 are set in such a manner that the 
push-out force F to be generated by the connector removing mechanism 48 is larger 
than mutual contact resistance caused by and between the male- and female-type 
terminals 45 and 46 stored within their respective connectors. 

As shown in Fig. 5, the characteristic line Fl of the connector removing 
mechanism 48 shows the relation between the push-out force F and connector mutual 



engagement length L, whereas a characteristic curved line Gl shows the relation 
between the mutual contact resistance of the male and female terminals 45, 46 and 
connector mutual engagement length when the two male and female connectors are 
engaged together. 

5 The push-out force F that is generated by the connector removing mechanism 

48 is a reaction force which is given from the arm guide surfaces 40, 41 and increases 
up to a level just before the connector mutual engagement length L reaches a locked 
condition, that is, a condition shown by a preset length LE (see Fig. 3c). 

Also, the mutual contact resistance G between the male- and female-type 
10 terminals 45 and 46, as shown in Fig. 4b, increases greatly at and from an engagement 

length Lm where a contact spring 46a disposed within the female-type terminal 46 
begins to make contact with the male-type terminal 45. 

As described above, in the connector lock mechanism 3 1 according to the 
present embodiment, when a set of male and female connectors 32 and 33 are 

15 engaged with each other, the connector removing mechanism 48 generates the push- 

out force F which pushes the male and female connectors 32 and 33 away from each 
other. Because the push-out force F to be generated by the connector removing 
mechanism 48 is set larger than the mutual contact resistance caused by and between 
the male and female terminals 45 and 46 respectively stored within their associated 

20 connectors, when the two connectors are held in their mutually partially engaged 

condition, both of the male and female connectors are caused to move in their 
mutually removing directions at least until the mutually connected condition between 
the male and female terminals 45 and 46 is removed. 
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Therefore, the present connector lock mechanism 31 is surely able to detect 
the mutually partially engaged condition between the male and female connectors and 
thus is surely able to prevent the possible overlooking of such connector partially 
engaged condition. 

Also, since the flexible arms 35, 36 and arm guide surfaces 40, 41 forming the 
connector removing mechanism 48 are all formed integrally with their associated 
connector housings, when compared with the conventional connector lock mechanism 
which uses separate parts such as compression springs or the like, according to the 
present connector lock mechanism, the number of parts required in the connectors as 
well as the number of assembling steps thereof can be reduced, which makes it 
possible not only to secure the reliability of the connectors but also to reduce the 
manufacturing costs thereof. 

Further, according to the present embodiment, the flexible arms 35 and 36 also 
serve as the flexible elastic pieces of the connector removing mechanism 48, while the 
arm guide surfaces 40 and 41 also serve as the push-out guide surfaces of the 
connector removing mechanism 48. Therefore, the structures of the respective 
connectors can be simplified, which makes it possible to enhance the moldability 
thereof as well as the yield rate of the products. 

Next, description will be given below in detail of a second embodiment of a 
connector lock mechanism according to the invention with reference to Figs. 6 and 7. 
In particular, Fig. 6 is an explanatory view of the operation of a connector lock 
mechanism according to the second embodiment of the invention, while Fig. 7 is an 
explanatory view of variations in the push-out force of a connector removing 
mechanism according to the second embodiment. 
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As shown in Fig. 6, in a connector lock mechanism 5 1 according to the second 
embodiment, the arm guide surfaces 40 and 41 employed in the connector lock 
mechanism 3 1 according to the first embodiment of the invention are improved, and 
the remaining portions of the connector lock mechanism 5 1 are similar in structure 
those of the first embodiment. 

That is, according to the present embodiment, the flexible arms 35, 36 and 
engaging portions 38 respectively provided in the male connector 32 are the same as 
in the first embodiment, while the flexible arms 35 and 36 function as the flexible 
elastic pieces of the connector removing mechanism 48. In a female connector 53 
which is an engaging partner connector of the male connector, there are formed arm 
guide surfaces 54 and 55 which are capable of flexing the flexible arms 35 and 36 
when the male and female connectors 32 and 53 are operated for their mutual 
engagement. The arm guide surfaces 54 and 55 can serve as the push-out guide 
surfaces of the connector removing mechanism 48. 

Referring in detail to the structure of the arm guide surfaces 54 and 55 
according to the present embodiment, the inclination angles of the arm guide surfaces 
54 and 55 functioning as the push-out guide surfaces are changed in their respective 
intermediate portions in order that, within the mutually engaged range of the male and 
female connectors 32 and 53, a larger push-out force can be generated in the mutually 
connected range of the male- and female-type terminals respectively stored within the 
their associated connectors than in an unconnected range in which the male and 
female terminals are not contacted with each other. 

In other words, the arm guide surfaces 54 and 55 serving as the push-out guide 
surfaces are each composed of a first tapered surface Tl which is disposed in the front 
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portion of the associated guide surface and is smoothly inclined, and a second tapered 
surface T2 which is disposed in the rear portion of the associated guide surface and is 
steeply inclined. Since the arm guide surfaces 54 and 55 are each composed of such 
two tapered surfaces having different inclination angles, the push-out force F to be 
generated by the connector removing mechanism 48 provides a characteristic line F2 
as shown in Fig. 7. 

As described above, in the connector lock mechanism 5 1 according to the 
present embodiment, the inclination angles of the arm guide surfaces 54 and 55 
functioning as the push-out guide surfaces of the connector removing mechanism 48 
are changed in their respective intermediate portions. For this reason, in the 
unconnected range in which the mutual contact resistance between the male and 
female terminals is not present, the push-out force F to be generated by the connector 
removing mechanism 48 can be controlled to a minimum. This not only can 
minimize an operation force necessary for mutual engagement between the male and 
female connectors but also makes it possible to carry out an operation for mutual 
engagement between the connectors with higher efficiency. 

Next, description will be given below in detail of a third embodiment of a 
connector lock mechanism according to the invention with reference to Figs. 8 to 10. 
In particular, Fig. 8 is an exploded perspective view of the third embodiment of a 
connector lock mechanism according to the invention, Fig. 9 is a longitudinal section 
view of an initial condition of the connector engagement in the third embodiment 
shown in Fig. 8, and Fig. 10 is an explanatory view of an operation for mutual 
engagement between the male and female connectors in the third embodiment shown 
in Fig. 8. 
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Specifically, a connector lock mechanism 57 according to the present 
embodiment relates to a set of male and female connectors 59 and 60. One of the two 
connectors, namely, the male connector 59, includes a single flexible arm 62 formed 
in such a manner as to extend along a direction thereof in which the male connector 
5 59 can be engaged with the other connector, namely, the female connector 60, while 

the flexible arm 62 includes an engaging portion 63 formed integrally therewith. The 
male connector 59 further includes two terminal storage chambers 59a which are 
formed in the width direction of the male connector 59 and are capable of storing 
therein their respective female-type terminals. 

10 The flexible arm 62 is structured such that it rises up from the rear end side of 

the housing of the male connector 59 and then extends toward the front end side 
thereof. Also, the engaging portion 63 is a projection which is provided in the leading 
end portion of the flexible arm 62 in such a manner as to project upwardly, while the 
upwardly projecting length of the engaging portion 63 increases gradually from the 

15 front end side of the connector housing toward the rear end side thereof. 

On the other hand, the other connector, namely, the female connector 60 
includes an arm guide surface 65 capable of downwardly flexing the flexible arm 62 
until the mutual engagement length between the two connectors reaches a preset 
length, and securing means 66 which, when the connector mutual engagement length 
20 reaches the preset length, can secure the engaging portion 63 to thereby lock the 

connector mutually engaged condition. The arm guide surfaces 65 and securing 
means 66 are both formed integrally with the female connector 60. The female 
connector 60 also has two male-type terminals which respectively correspond to the 
female-type terminals stored within the male connector 59. 
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As shown in Fig. 9, the arm guide surface 65 is disposed in the inner surface 
of the upper wall of the female connector 60 in such a manner that, when the male and 
female connectors 59 and 60 are operated for mutual engagement, the engaging 
portion 63 can be contacted with the arm guide surface 65. In operation, the arm 
5 guide surface 65 flexes the flexible arm 62 downwardly as the connector mutual 

engagement advances. Also, the securing means 66 consists of a rectangular-shaped 
securing hole which is formed in the rear end portion of the arm guide surface 65 in 
such a manner that the engaging portion 63 can be fitted into the securing hole 66. 

If the engaging portion 63 of the flexible arm 62 is engaged with the securing 
10 means 66 of the female connector 60, the flexed flexible arm 62 returns to its original 

condition. When the engaging portion 63 is engaged with the securing means 66, the 
respective engaging surfaces thereof prevent the male and female connectors from 
moving in their mutually removing directions because the engaging surfaces extend at 
right angles to the mutually engaging directions of the male and female connectors, so 
15 that the mutually engaged condition of the male and female connectors can be locked. 

The present connector lock mechanism 57 further includes a connector 
removing mechanism 70. The present connector removing mechanism 70 is 
composed of two flexible elastic pieces 68 respectively formed integrally with the 
male connector 59, and two push-out guide surfaces 69 which are formed integrally 
20 with the female connector 60 and also which are capable of elastically deforming their 

associated flexible elastic pieces 68 in the connector mutual engagement to thereby 
generate a push-out force pushing back the male connector 59 in the engagement 
removing direction. 
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The two flexible elastic pieces 68 are respectively formed in such a manner 
that they project from the two side surfaces of the flexible arm 62 located near to the 
leading end portion thereof. As shown in Fig. 9, the two push-out guide surfaces 69 
are respectively provided on the two side surfaces of the upper portion of the housing 
of the female connector 60 at the height position where their associated flexible 
elastic pieces 68 can be contacted with the push-out guide surfaces 69 when the 
flexible arm 62 is flexed downwardly by the arm, guide surface 65. 

Also, as shown in Fig. 10a, the two push-out guide surfaces 69 are 
respectively tapered surfaces which are capable of flexing a pair of flexible elastic 
pieces 68 and 68 as the mutual engagement between the male and female connectors 
advances. 

Further, according to the present connector removing mechanism 70, the 
elasticity of the flexible elastic pieces 68 and the inclination angles of the push-out 
guide surfaces 69 are set in such a manner that the push-out force to be generated by 
the flexing of the flexible elastic pieces 68 should be larger than the mutual contact 
resistance between the male- and female-type terminals respectively stored within 
their associated connectors. 

As shown in Fig. 10b, when the connector mutual engagement length reaches 
a preset length and thus the engaging portion 63 is engaged with the securing means 
66, the flexible elastic pieces 68 pass beyond the rear ends of their associated push- 
out guide surfaces 69 so that they are free from the pressures of their associated push- 
out guide surfaces 69. By the way, the push-out force F to be generated by the 
connector removing mechanism 70 has the same characteristic line as the 
characteristic line Fl shown in Fig. 5. 



As described above, in the connector lock mechanism 57 according to the 
present embodiment, when a set of male and female connectors 59 and 60 are 
engaged together, the connector removing mechanism 70 generates the push-out force 
which pushes the set of male and female connectors 59 and 60 in directions where 
5 they are removed from each other. Since the push-out force to be generated by the 

connector removing mechanism 70 is set larger than the mutual contact resistance 
between the male- and female-type terminals respectively stored within their 
associated connectors, in a partially engaged condition where the male and female 
connectors are partially engaged with each other, the two connectors are both pushed 
1 0 away from each other at least until the mutually connected condition between the 

male- and female-type terminals is removed. This makes it possible to detect the 
partially engaged condition between the male and female connectors positively, 
thereby being able to surely prevent the possible overlooking of the partially engaged 
condition. 

1 5 Also, because the flexible elastic pieces 68 and push-out guide surfaces 69 

forming the connector removing mechanism 70 are respectively formed integrally 
with their associated connector housings, when compared with the conventional 
connector removing mechanism using separate parts such as compression springs, the 
number of parts required in the connectors as well as the number of assembling steps 

20 thereof can be reduced, which makes it possible to reduce the manufacturing costs of 

the connectors. 

Next, description will be given below in detail of a fourth embodiment of a 
connector lock mechanism according to the invention with reference to Figs. 1 1 and 
12. In particular, Fig. 1 1 is an exploded perspective view of the fourth embodiment of 
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a connector lock mechanism according to the invention, and Fig. 12 is an explanatory 
view of an operation for mutual engagement between the male and female connectors 
in the fourth embodiment shown in Fig. 1 1 . 

Specifically, a connector lock mechanism 72 according to the present 
embodiment comprises a set of male and female connectors 73 and 74. One of the 
two connectors, namely, the male connector 73 includes a single flexible arm 76 
formed in such a manner as to extend along a direction thereof in which the male 
connector 73 can be engaged with the other connector, namely, the female connector 
74, while the flexible arm 76 includes an engaging portion 77 formed integrally 
therewith. The flexible arm 76 is provided on the housing of the male connector 73 in 
such a manner that it rises up from the rear end side of the male connector 73 housing 
and then extends toward the front end side thereof. 

The engaging portion 77 consists of a projection which is formed on the 
flexible arm 76 in such a manner as to project upwardly therefrom, while the 
upwardly projecting length of the engaging portion 77 increases gradually from the 
front end side of the connector housing toward the rear end side thereof. The present 
male connector 73 includes, in the width direction thereof, two terminal storage 
chambers 73a which are capable of storing their associated female-type terminals 
therein. 

On the other hand, the other connector, namely, the female connector 74 
includes an arm guide surface 78 capable of flexing the flexible arm 76 until the 
mutual engagement length between the male and female connectors reaches a preset 
length. The arm guide surface 78 includes securing means 79 which is formed 
integrally with the arm guide surface 78 and also which, when the connector mutual 



engagement length reaches the preset length, can secure the engaging portion 77 to 
thereby lock the connector mutually engaged condition. The arm guide surface 78 is 
formed in the inner upper surface of the housing of the female connector 74 in such a 
manner that the engaging portion 77 can be contacted with the arm guide surface 78 
5 when the male and female connectors 73 and 74 are operated for their mutual 

engagement. Thus, in operation, the arm guide surface 78 is able to flex the flexible 
arm 76 as the mutual engagement between the male and female connectors advances. 
Also, the engaging means 79 consists of a rectangular-shaped securing hole which is 
formed in the rear end portion of the arm guide surface 78 in such a manner that the 
10 engaging portion 77 can be engaged with the engaging means 79. Naturally, the 

female connector 74 includes two male-type terminals which correspond the female- 
terminals stored within the male connector 73. 

In the mutual engagement between the above-structured male and female 
connectors 73 and 74, when the engaging portion 77 of the flexible arm 76 of the 

15 male connector 73 is engaged with the securing means 79 of the female connector 74, 

the flexible arm 76 is returned from the flexed condition to its original condition. And, 
if the engaging portion 77 is engaged with the securing means 79, then their 
respective engaging surfaces prevent the male ami female connectors from moving in 
their mutually removing directions because they intersect at right angles to the 

20 connector mutual engaging direction, so that the mutually engaged condition between 

the male and female connectors can be locked. 

In the connector lock mechanism 72 according to the present embodiment, 
there is provided a connector removing mechanism 83. In particular, the present 
connector removing mechanism 83 is composed of two flexible elastic pieces 80 
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respectively formed integrally with the male connector 73, and two push-out guide 
surfaces 81 respectively formed integrally with the female connector 74 and also, 
when the male and female connectors are operated for their mutual engagement, 
capable of elastically deforming their associated flexible elastic pieces 80 to thereby 
generate a push-out force which pushes the male and female connectors in their 
mutually removing directions where the connector mutual engagement can be 
removed. 

The above-mentioned flexible elastic pieces 80 are respectively provided on 
the two sides of the flexible arm 76 of the housing of the male connector 73 in such a 
manner as to project directly therefrom, while the push-out guide surfaces 81 are 
respectively formed on the two side surfaces of the housing of the female connector 
74 at such height position as their associated flexible elastic pieces 80 can be 
contacted with the push-out surfaces 81 . 

As shown in Fig. 12, the push-out guide surfaces 81 are tapered surfaces 
which are capable of flexing their associated flexible elastic pieces 80 inwardly as the 
connector mutual engagement advances. 

In the above-mentioned connector removing mechanism 83, the elasticity of 
the flexible elastic pieces 80 and the inclination angles of the push-out guide surfaces 
8 1 are set in such a manner that the push-out force to be generated by the flexing of 
the flexible elastic pieces is larger than the mutual contact resistance caused by and 
between the male and female terminals. 

When the mutual engagement length between the connectors reaches a preset 
length and thus the engaging portion 77 is engaged with the securing means 79, as 
shown in Fig. 12 (b), the flexible elastic pieces 80 respectively pass through their 
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associated push-out guide surfaces 81 while in contact therewith and are then secured 
to the rear ends of their associated push-out guide surfaces 81. It should be noted that 
the push-out force of the present connector removing mechanism 83 provides the 
same characteristic line as the characteristic line Fl shown in Fig. 5. 

In the above-mentioned connector lock mechanism 72 according to the present 
embodiment, when a set of male and female connectors 73 and 74 are operated for 
their mutual engagement, the connector removing mechanism 83 generates the push- 
out force which pushes the male and female connectors in their mutually removing 
directions where the male and female connectors 73 and 74 are removed from each 
other. Since the push-out force to be generated by the connector removing 
mechanism 83 is set larger than the mutual contact resistance caused by and between 
the male- and female-type terminals respectively stored within their associated 
connectors, when the male and female connectors are partially engaged with each 
other, the male connector is pushed back in the removing direction at least until the 
mutually connected condition between the male- and female-type terminals is 
removed completely. This makes it possible to surely detect the half engagement 
between the male and female connectors 73 and 74 without overlooking it. 

Also, since the flexible elastic pieces 80 and push-out guide surfaces 81 
forming the present connector removing mechanism 83 are respectively formed 
integrally with their associated connectors, when compared with the conventional 
connector removing mechanism which employs separate parts such as compression 
springs, the number of parts required in the connectors as well as the number of 
assembling steps thereof can be reduced, thereby being able to reduce the 
manufacturing costs thereof. 



Next, description will be given below in detail of a fifth embodiment of a 
connector lock mechanism according to the invention with reference to Figs. 13 to 15. 
In particular, Fig. 13 is an exploded perspective view of the fifth embodiment of a 
connector lock mechanism according to the invention, Fig. 14 is a longitudinal section 
5 view of the fifth embodiment shown in Fig. 13, showing a partially engaged condition 

between the male and female connectors, and Fig. 15 is an explanatory view of the 
operation of the mutual engagement between the male and female connectors in the 
fifth embodiment shown in Fig. 13. 

Specifically, a connector lock mechanism 85 according to the present 
10 embodiment relates to a set of male and female connectors 86 and 87. One of the two 

connectors, namely, the male connector 86 includes a single flexible arm 88 formed in 
such a manner as to extend along a direction thereof (in Fig. 13, in the direction of an 
arrow D) in which the male connector 86 can be engaged with the other connector, 
namely, the female connector 87, while the flexible arm 88 includes an engaging 
15 portion 89 formed integrally therewith. The flexible arm 88 rises up from the front 

end side of the male connector 86 housing and then extends toward the rear end side 
and, the engaging portion 89 of the flexible arm 88 projects upwardly from the upper 
surface of the flexible arm 88, while the projecting length of the engaging portion 89 
increases gradually from the front end side of the male connector 86 housing toward 
20 the rear end side thereof. It is noted that the present male connector 86 includes in the 

width direction thereof two terminal storage chambers 86a respectively capable of 
storing female-type terminals therein. 

On the other hand, the other connector, namely, the female connector 87 
includes an arm guide surface 91 with securing means 92 formed integrally therewith. 
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The arm guide surface 91 is capable of flexing the flexible arm 88 until the mutual 
engagement length between the male and female connectors reaches a preset length. 
The securing means 92 of the arm guide surface 91, when the mutual engagement 
length reaches the present length, is capable of securing the engaging portion 89 of 
5 the flexible arm 88 to thereby lock the mutually engaged condition between the male 

and female connectors. Also, the securing means 92 consists of a rectangular-shaped 
securing hole which is formed in front of the arm guide surface 91 in such a manner 
that the engaging portion 89 of the flexible arm 88 can be fitted into the securing 
means 92. The present female connector 87 stores and holds therein two male-type 
10 terminals which corresponds to the female-type terminals held within the male 

connector 86. 

As shown in Fig. 14, the arm guide surface 91 is formed on the side surface of 
the housing of the female connector 87 in such a manner that, when the male and 
female connectors 86 and 87 are operated for their mutual engagement, the engaging 

15 portion 89 of the flexible arm 88 contact the arm guide surface 91. The flexible arm 

88 is gradually flexed downwardly as the connector mutual engagement advances. 
However, when the engaging portion 89 of the flexible arm 88 is engaged with the 
securing means 92 of the female connector 87, the flexible arm 88 is returned from 
the flexed condition back to its original condition. In this operation, because the 

20 engaging surfaces thereof intersect at right angles to the connector engaging direction, 

they prevent the male and female connectors from moving in their mutually removing 
directions to thereby lock the mutually engaged condition between the male and 
female connectors. 
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In the connector lock mechanism 85 according to the present embodiment, one 
connector, namely, the male connector 86, includes a pair of flexible elastic pieces 94 
respectively formed integrally with the male connector 86. The pair of flexible elastic 
pieces 94 are respectively arranged in such a manner that they project laterally from 
the their associated side surfaces of the flexible arm 88 of the male connector 86. 

Also, the other connector, namely, the female connector 87, includes a pair of 
push-out guide surfaces 95 respectively formed integrally with the female connector 

87. The push-out guide surfaces 95, when the male and female connectors 86 and 87 
are engaged with each other, are capable of deforming the flexible elastic pieces 94 to 
thereby generate a push-out force which pushes back the male and female connectors 
in their mutually removing directions. The push-out guide surfaces 95 and flexible 
elastic pieces 94 cooperate together in forming a connector removing mechanism 96. 

As shown in Figs. 13 and 15, the push-out guide surfaces 95 are respectively 
formed on the two side surfaces of the female connector 87 at such a height that, 
while the flexible arm 88 is flexed, the flexible elastic pieces 94 on the flexible arm 
88 can be respectively contacted with the push-out guide surfaces 95. Further, as 
shown in Figs. 14 (a) and 15 (a), the push-out guide surfaces 95 respectively consist 
of tapered surfaces which aire able to flex their associated flexible elastic pieces 94 
inwardly as the connector engagement advances. 

In a state where the flexible elastic pieces 94 are held in contact with their 
associated push-out guide surfaces 95 during the flexed condition of the flexible arm 

88, there is always generated the push-out force which pushes back the male and 
female connectors in their mutually removing directions. 
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Here, in the connector removing mechanism 96 according to the present 
embodiment, the elasticity of the flexible elastic pieces 94 and the inclination angles 
of the push-out guide surfaces 95 are set in such a manner that the push-out force to 
be generated by the flexing of the flexible elastic pieces 94 is larger than the mutual 
5 contact resistance caused by and between male-type and female-type terminals which 

are respectively stored within the two connectors. 

When the male and female connectors are' engaged together completely, that is, 
when the mutual engagement length between the male and female connectors reaches 
a preset length, the engaging portion 89 of the flexible arm 88 is engaged with the 

10 securing means 92 of the arm guide surface 91 and the flexed condition of the flexible 

arm 88 is removed. In addition, as shown in Figs. 14 (b) and 15 (b), the flexible 
elastic pieces 94 pass beyond the end of the push-out guide surface 95 and is thereby 
removed from the push-out guide surface 95 (in Fig. 14 (b), the former is removed 
upwardly from the latter) and, at the same time, the push-out force acting in the 

15 connectors mutually removing directions is also removed. Therefore, in the connector 

complete engagement, the flexible elastic pieces 94 are returned back to their original 
conditions together with the flexible arm 88, which makes it possible to prevent the 
possible fatigue of the flexible pieces 94 caused by holding the flexible pieces 94 in 
the flexed condition for a long period of time. By the way, the push-out force to be 

20 generated by the connector removing mechanism 96 provides the same characteristic 

line as the characteristic line Fl shown in Fig. 5. 

As described above, in the connector lock mechanism 85, when the set of male 
and female connectors 86 and 87 are operated for their mutual engagement, the 
connector removing mechanism 96 always applies to the male and female connectors 
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86 and 87 the push-out force which pushes them in their mutually removing directions. 
Since the push-out force to be generated by the connector removing mechanism 96 is 
set larger than the mutual contact resistance between the male-type and female-type 
terminals which are respectively stored within the two connectors, when the two 
5 connectors are partially engaged with each other, the two connectors are pushed back 

in their mutually removing directions at least until the mutually connected condition 
between the male- and female-type terminals is removed. Therefore, the present 
connector lock mechanism 85 is surely able to detect the partially engaged condition 
between the male and female connectors without fail. 

10 Also, the flexible elastic pieces 94 and push-out guide surfaces 95 forming the 

present connector removing mechanism 96 are respectively provided in their 
associated connectors in such a manner that they are formed integrally therewith. 
That is, when compared with the conventional connector removing mechanism which 
uses separate parts such as compression springs or the like, the present connector 

15 removing mechanism 96 can reduce the number of parts required in the connectors as 

well as the number of assembling steps thereof, which in turn makes it possible to 
reduce the manufacturing costs thereof. 

Next, description will be given below in detail of a sixth embodiment of a 
connector lock mechanism according to the invention with reference to Figs. 16 to 19. 
20 In particular, Fig. 16 is an exploded perspective view of the sixth embodiment of a 

connector lock mechanism according to the invention, Fig. 1 7 is a longitudinal section 
view of male and female connectors respectively shown in Fig. 16, Fig. 18 is a 
longitudinal section view of the sixth embodiment, showing a mutually partially 
engaged condition between the male and female connectors shown in Fig. 16, and Fig. 
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19 is a plan view of the main portions of the sixth embodiment shown in Fig. 16, 
showing a completely engaged condition between the male and female connectors 
thereof. 

Specifically, a connector lock mechanism 98 according to the present 
5 embodiment relates to a set of male and female connectors 99 and 100. In particular, 

one of the two connectors, namely, the male connector 99 includes a pair of flexible 
arms 102 and 102 which are respectively formed in such a manner as to extend along 
a direction thereof (in Fig. 16, in a direction of an arrow E) in which the male 
connector 99 can be engaged with the other connector, namely, the female connector 

10 100, while each of the flexible arms 102 includes an engaging portion 103 which is 

formed integrally therewith. Each of the present flexible arms 102 is provided on the 
housing of the male connector 99 in such a manner that it rises up from the front end 
side of the male connector 99 housing and then extends toward the rear end side 
thereof. The free end portions of the two flexible arms 102, which are situated in the 

15 rear end side of the male connector housing 99, are connected together to thereby 

form an operation portion which can be used to remove the locking of the mutual 
engagement between the male and female connectors. 

Also, the engaging portions 103 of the flexible arms 102 are respectively 
formed in such a manner as to project from the outer surfaces of their associated 
20 flexible arms 102 toward the male connector housing side, while the projecting 

lengths thereof increase gradually from the front end side of the male connector 
housing toward the rear end side thereof By the way, the present male connector 99 
includes in the width direction thereof two terminal storage chambers 99a which are 
capable of storing female-type terminals therein. 
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On the other hand, the other connector, namely, the female connector 100 
comprises a pair of arm guide surfaces 104 respectively which are capable of flexing 
their associated flexible arm 102 until the mutual engagement length between the 
male and female connectors reaches a preset length. The arm guide surfaces 104 
5 respectively include securing means 105 which, when the connector mutual 

engagement length reaches the preset length, can secure their associated engaging 
portions 103 to thereby lock the mutually engaged condition between the two 
connectors. The present securing means 105 respectively consist of stepped portions 
which are formed in the rear end portions of their associated arm guide surfaces 104 
10 in such a manner that their associated engaging portions 103 can be engaged with the 

securing means 105. 

As shown in Fig. 19, the two arm guide surfaces 104 are respectively formed 
on the housing side surfaces of the female connector 100 in such a manner that, when 
the male and female connectors 99 and 1 00 are operated for their mutual engagement, 
15 the engaging portions 103 of the two flexible arms 102 can be contacted with the arm 

guide surfaces 104. As the mutual engagement between the male and female 
connectors advances, the arm guide surfaces 1 04 gradually flex their respective 
flexible arms 102 inwardly. 

When the engaging portions 103 of the flexible arms 102 are respectively 
20 engaged with the securing means 105 of the female connector 100, the flexible arms 

102 are returned from their flexed conditions back to their original conditions. If the 
engaging portions 103 are engaged with securing means 105, then the engaging 
surfaces thereof prevent the male and female connectors from moving in their 
mutually removing directions because the engaging surfaces intersect at right angles 
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to the connector engaging direction, so that the mutually engaged condition between 
the male and female connectors can be locked. 

Now, in the connector lock mechanism 98 according to the present 
embodiment, the pair of flexible arms 102, 102 and the pair of arm guide surfaces 104, 
5 104 cooperate together in forming a connector removing mechanism 107. That is, the 

present connector removing mechanism 107 is composed of the pair of flexible arms 
102, 102 which are formed integrally with the male connector 99 and are used as 
flexible elastic pieces, and the pair of arm guide surfaces 104, 104 which are formed 
integrally with the female connector 100 and are used as push-out guide surfaces. 

10 The arm guide surfaces 104 serving as the push-out guide surfaces, when the 

male and female connectors are engaged with each other, elastically deform their 
respective flexible arms 102 serving as the flexible elastic pieces to thereby generate a 
push-out force which acts on the male and female connectors in a direction where 
they are separated or removed from their mutually engaged condition. 

15 In more detail, the elasticity of the pair of flexible arms 102 and the inclination 

angles of the pair of arm guide surfaces 104 are set such that the push-out force to be 
generated by the connector removing mechanism 107 according to the present 
embodiment is larger than the mutual contact resistance caused by and between male- 
and female-type terminals respectively stored within the two connectors. 

20 Also, on the respective inner side surfaces of the pair of flexible arms 102 and 

102, there are provided wrong operation preventive pieces 109 in such a manner that 
they are formed integrally with their associated flexible arms 102. As shown in Figs. 
17 and 18, if an operator tries to engage the male and female connectors with each 
other while the flexible arms 102 are flexed in the locking removed condition, then 
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the wrong operation preventive pieces 109 interfere with an obstacle plates 110 which 
is disposed within the housing of the female connector 100, thereby preventing the 
male and female connectors from being engaged with each other. As shown in Fig. 
16, the obstacle plate 1 10 is arranged on the upper wall of the female connector 
housing in parallel thereto through a support wall 111 which hangs down from the 
upper wall portion of the housing of the female connector 100. 

As shown in Figs. 17 and 18, the rear end face 1 10a of the obstacle plate 110 
and the rear end faces 109a of the wrong operation preventive pieces 109 are 
respectively chamfered into smoothly curved shapes. That is, if the two flexible arms 
102 and 102 are flexed from their locked conditions shown in Fig. 19 into their 
locking removed conditions to thereby energize the male and female connectors in 
their mutually removing directions, then the respective curved surfaces of the wrong 
operation preventive pieces 109 and obstacle plate 1 10 are contacted with each other, 
so that the wrong operation preventive pieces 109 are allowed to slide into below the 
obstacle plate 110; that is, the movement of the male and female connectors in their 
mutually removing directions is not prevented by the obstacle plate 110. 

As described above, in the connector lock mechanism 98 according to the 
present embodiment, when the set of male and female connectors 99 and 1 00 are 
operated for their mutual engagement, the connector removing mechanism 107 
applies to the male and female connectors 99 and 100 the push-out force which 
pushes them in their mutually removing directions. Since the push-out force to be 
generated by the connector removing mechanism 107 is set larger than the mutual 
contact resistance between the male-type and female-type terminals which are 
respectively stored within the male and female connectors, when the male and female 



connectors are partially engaged with each other, the male and female connectors are 
pushed back in their mutually removing directions at least until the mutually 
connected condition of the male and female terminals is removed. Therefore, the 
present connector lock mechanism 98 is surely able to detect the partially engaged 
condition between the male and female connectors without faiL 

Also, the flexible arms 102 serving as the flexible elastic pieces and arm guide 
surfaces 104 serving as the push-out guide surfaces, which respectively cooperate in 
forming the present connector removing mechanism 107, are respectively provided in 
their associated connectors in such a manner that they are formed integrally therewith. 
Therefore, when compared with the conventional connector removing mechanism 
which uses separate parts such as compression springs or the like, the present 
connector removing mechanism 107 can reduce the number of parts required in the 
connectors as well as the number of assembling steps thereof, which in turn makes it 
possible to reduce the manufacturing costs thereof. 

Further, since the wrong operation preventive pieces 109 are formed integrally 
with their associated flexible arms 102, even if the mutually engaging operation 
between the male and female connectors is executed in error in a state where the 
flexible arms 102 are flexed in the locking removed condition, there is surely 
prevented the possibility that the connector mutually engaging operation can continue 
in a state where the positions of the flexible elastic pieces are deviated from the 
positions of the push-out guide surfaces, that is, in a state where the present connector 
removing mechanism 107 cannot operate normally. This can improve the reliability 
of the connector removing mechanism 107. 



Next, description will be given below in detail of a seventh embodiment of a 
connector lock mechanism according to the invention with reference to Figs. 20 to 23. 
In particular, Fig. 20 is an exploded perspective view of the seventh embodiment of a 
connector lock mechanism according to the invention; Fig. 21 is a longitudinal section 
view of male and female connectors respectively shown in Fig. 20, showing a 
partially engaged condition between them; Fig. 22 is a longitudinal section view of 
the male and female connectors shown in Fig. 20, showing a completely engaged 
condition between them; and Fig. 23 is an explanatory view of the relation between a 
push-out force to be generated by a connector removing mechanism and the length of 
the mutual engagement between the male and female connectors in the seventh 
embodiment shown in Fig. 20. 

Specifically, a connector lock mechanism 115 according to the present 
embodiment relates to a set of male and female connectors 116 and 117. One of the 
two connectors, namely, the male connector 116 includes a pair of flexible arms 119 
and 119 which are respectively formed in such a manner as to extend along a 
direction thereof (in Fig. 20, in a direction of an arrow H) in which the male connector 
116 can be engaged with the other connector, namely, the female connector 117, 
while the flexible arms 119 include between them an engaging portion 120 which is 
formed integrally therewith. Each of the flexible arms 1 19 is provided on the housing 
of the male connector 1 16 in such a manner that it rises up from the front end side of 
the male connector 116 housing and then extends toward the rear end side thereof. 
The free end portions of the two flexible arms 119 which are situated in the rear end 
side of the male connector housing are connected together to thereby form an 
operation portion which can be used to remove the locking of the mutual engagement 
between the male and female connectors. The engaging portion 120 of the flexible 
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arms 1 19 is formed in such a manner as to project from the outer surfaces of the 
flexible arms 119 toward the male connector housing side, while the upwardly 
projecting length thereof increases gradually from the front end side of the male 
connector housing toward the rear end side thereof. It is noted that the present male 
5 connector 116 includes in the width or lateral direction thereof two terminal storage 

chambers 1 16a which are capable of storing female-type terminals therein. 

On the other hand, the other connector, namely, the female connector 117 
comprises an arm guide surface 121 which is capable of flexing the flexible arms 119 
until the mutual engagement length between the male and female connectors reaches a 
10 preset length, while the arm guide surface 121 includes securing means 105 which, 

when the connector mutual engagement length reaches the preset length, is capable of 
securing the engaging portion 120 of the flexible arms 1 19 to thereby lock the 
mutually engaged condition between the male and female connectors. 

As shown in Fig. 21, the arm guide surface 121 is formed on the side surface 
15 of the housing of the female connector 1 17 in such a manner that, when the male and 

female connectors 116 and 1 17 are operated for their mutual engagement, the 
engaging portion 120 of the flexible arms 119 contact the arm guide surface 121. In 
particular, the arm guide surface 121 is able to flex the flexible arms 119 gradually 
downwardly as the mutual engagement between the male and female connectors 
20 advances. The securing means 123 consists of a rectangular-shaped securing hole 

which is formed in the rear end portion of the arm guide surface 121 in such a manner 
that the engaging portion 120 can be engaged with the securing means 123. The 
female connector 117 stores and holds therein two male-type terminals which 
correspond to the female-type terminals stored within the male connector 116. 
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As shown in Fig. 22, when the engaging portion 120 of the flexible arms 119 
is engaged with the securing means 123 of the female connector 117, the flexible 
arms 1 19 are returned from their flexed conditions back to their original conditions. 
At this time, since the engaging surfaces thereof extend at right angles to the engaging 
direction of the male and female connectors, they prevent the male and female 
connectors from moving in their mutually removing directions, so that the mutually 
engaged condition between the male and female connectors can be locked. 

In the connector lock mechanism 115 according to the present embodiment, 
not only the pair of flexible arms 119 including the engaging portion 120 between 
them and the pair of arm guide surface 121 function as a first connector removing 
mechanism 125, but also the pair of flexible arms 1 19 and a pair of push-out guide 
surfaces 126 and 126 respectively formed in the two inner surfaces of the female 
connector 117 function as a second connector removing mechanism 127. 

That is, the first connector removing mechanism 125 is composed of the pair 
of flexible arms 119, 119 formed integrally with the male connector 116 and serving 
as flexible elastic pieces, and the pair of arm guide surfaces 121 formed integrally 
with the female connector 117 and serving as push-out guide surfaces. The arm guide 
surfaces 121 functioning as the push-out guide surfaces, when the male and female 
connector are operated for their mutual engagement, can deform elastically the 
flexible arms 119 serving as the flexible elastic pieces downwardly through the 
engaging portion 120 thereof to thereby generate a push-out force which removes the 
mutually engaged condition between the male and female connectors. 

Also, the second connector removing mechanism 127 is structured such that, 
when the male and female connector are operated for their mutual engagement, two 
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push-out projections 129 respectively provided on the respective outer side surfaces 
of the two flexible arms 1 19 are contacted with their associated push-out guide 
surfaces 126 to thereby elastically deform the flexible arms 119 inwardly. The elastic 
deformation of the flexible arms 119 generates the push-out force which removes the 
mutually engaged condition between the male and female connectors. Therefore, the 
total of the push-out force to be generated by the first connector removing mechanism 

125 and the push-out force to be generated by the second connector removing 
mechanism 127 provides the actually obtainable push-out force. 

In the connector removing mechanisms 125 and 127 according to the present 
embodiment, the elasticity of the pair of flexible arms 119, 119 when they are flexed 
and the inclination angles of the arm guide surfaces 121 and push-out guide surfaces 

126 are set in such a manner that the total of the push-out force to be generated by the 
first connector removing mechanism 125 and the push-out force to be generated by 
the second connector removing mechanism 127 is larger than the mutual contact 
resistance caused by and between male- and female-type terminals respectively held 
within their associated connectors. 

As described above, in the connector lock mechanism 115 according to the 
present embodiment, when the set of male and female connectors 116 and 117 are 
operated for their mutual engagement, the first and second connector removing 
mechanism 125 and 127 apply to the male and female connectors 116 and 1 17 the 
push-out force which pushes them in their mutually removing directions. Since the 
push-out force to be generated by the connector removing mechanisms 125 and 127 is 
set larger than the mutual contact resistance caused by and between the male-type and 
female-type terminals which are respectively stored within the two connectors, if the 
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male and female connectors are partially engaged together, then the male and female 
connectors are pushed back in their mutually removing directions at least until the 
mutually connected condition of the male and female terminals is removed. 

Therefore, the present connector lock mechanism 1 1 5 is surely able to detect 
the partially engaged condition between the male and female connectors without fail. 

Also, the flexible elastic pieces and push-out guide surfaces, which 
respectively cooperate in forming the present connector removing mechanisms 125 
and 127, are respectively provided in their associated connectors in such a manner 
that they are formed integrally therewith. Therefore, when compared with the 
conventional connector removing mechanism which uses separate parts such as 
compression springs or the like, the present connector removing mechanism 125 and 
127 can reduce the number of parts required in the connectors as well as the number 
of assembling steps thereof, which in turn makes it possible to reduce the 
manufacturing costs thereof. 

Further, since the flexible elastic pieces and push-out guide surfaces 
respectively cooperating in forming the present connector removing mechanisms are 
provided in two or more sets, for example, if the respective sets of flexible elastic 
pieces and push-out guide surfaces are shifted in the operation timings from one 
another, the push-out force to be generated by the present connector removing 
mechanisms can be made to vary. Also, if the two or more sets of flexible elastic 
pieces and push-out guide surfaces are operated simultaneously, then a large push-out 
force can be obtained easily and, therefore, even if the number of terminals to be 
stored within the respective connectors is large, the present connector removing 
mechanisms are surely able to provide a necessary and sufficient push-out force. 
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It is noted that the push-out force that can be obtained when the operation 
timings of the first and second connector removing mechanism 125 and 127 are 
shifted from each other provides such a characteristic line F3 as shown in Fig. 23. 

Next, description will be given below in detail of an eighth embodiment of a 
connector lock mechanism according to the invention with reference to Figs. 24 to 27. 
In particular, Fig. 24 is an exploded perspective view of the eighth embodiment of a 
connector lock mechanism according to the invention; Fig. 25 is a longitudinal section 
view of male and female connectors respectively shown in Fig. 24, showing a 
partially engaged condition between them; Fig. 26 is a longitudinal section view of 
the male and female connectors shown in Fig. 24, showing a completely engaged 
condition between them; and Fig. 27 is an explanatory view of the relation between a 
push-out force to be generated by a connector removing mechanism shown in Fig. 24 
and the length of the mutual engagement between the male and female connectors. 

Specifically, a connector lock mechanism 130 according to the present 
embodiment comprises a set of male and female connectors 131 and 132. One of the 
two connectors, namely, the male connector 131 includes a pair of flexible arms 1 19 
and 119 which are respectively formed in such a manner as to extend along a 
direction thereof (in Fig. 24, in a direction of an arrow I) in which the male connector 
131 can be engaged with the other connector, namely, the female connector 132, 
while the two flexible arms 119 include an engaging portion 134 formed integrally 
therewith. Each of the flexible arm 1 19 is provided on the housing of the male 
connector 13 1 in such a manner that it rises up from the front end side of the male 
connector 131 housing and then extends toward the rear end side thereof. The 
respective free end portions of the two flexible arms 119 which are situated in the rear 
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end side of the male connector housing are connected together to thereby form an 
operation portion which can be used to remove the locking of the mutual engagement 
between the male and female connectors. 

Also, the engaging portion 134 is interposed between the flexible arms 119 
and, as shown in Figs. 25 and 26, is formed in a curved surface in which the upwardly 
projecting length thereof increases gradually from the front end side of the housing of 
the male connector 131 toward the rear end side thereof. The present male connector 
131 includes in the width direction thereof two terminal storage chambers 131a which 
are capable of storing female-type terminals therein. 

On the other hand, the other connector, namely, the female connector 132 
comprises an arm guide surface 135 which is capable of flexing the flexible arms 119 
until the mutual engagement length between the male and female connectors reaches a 
preset length. The arm guide surface 135 includes securing means 136 which, when 
the connector mutual engagement length reaches the preset length, can secure the 
engaging portion 134 of the flexible arms 1 19 to thereby lock the mutually engaged 
condition between the male and female connectors 131 and 132. 

As shown in Fig. 25, the arm guide surface 135 is formed on the side surface 
of the housing of the female connector 132 in such a manner that, when the male and 
female connectors 131 and 132 are operated for their mutual engagement, the 
engaging portion 134 of the flexible arms 119 contact the arm guide surface 135. In 
particular, the arm guide surface 135 is structured such that it can flex the flexible 
arms 119 gradually downwardly as the mutual engagement between the male and 
female connectors advances. Also, the securing means 136 consists of a stepped 
portion which is formed in the rear end portion of the arm guide surface 135 in such a 



manner that the engaging portion 134 can be engaged with the securing means 136. It 
is noted that the female connector 132 stores and holds therein two male-type 
terminals which correspond to the female-type terminals stored within the male 
connector 131. 

As shown in Fig. 26, when the engaging portion 134 of the flexible arms 119 
is engaged with the securing means 136 of the female connector 132, the flexible 
arms 1 19 are returned from the flexed conditions back to their respective original 
conditions. At this time, because the engaging surfaces thereof extend at right angles 
to the connector mutually engaging direction, the mutually engaged condition 
between the male and female connectors can be locked positively. 

Also, in the connector lock mechanism 130 according to the present 
embodiment, not only the pair of flexible arms 119, 119 and the arm guide surface 
135 function as a first connector removing mechanism 125, but also the pair of 
flexible arms 119, 119 and a pair of push-out guide surfaces 139, 139 respectively 
formed in the two inner surfaces of the female connector 132 function as a second 
connector removing mechanism 140. 

That is, the first connector removing mechanism 138 is composed of the pair 
of flexible arms 119, 119 formed integrally with the male connector 131 and serving 
as flexible elastic pieces, and the arm guide surface 135 formed integrally with the 
female connector 132 and serving as a push-out guide surface. And, the arm guide 
surface 135 functioning as the push-out guide surface, when the male and female 
connector are operated for their mutual engagement, elastically deforms the flexible 
arms 119 serving as the flexible elastic pieces downwardly through the engaging 
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portion 134 thereof to thereby generate a push-out force which removes the mutually 
engaged condition between the male and female connectors. 

Also, the second connector removing mechanism 140 is structured such that, 
when the male and female connector are operated for their mutual engagement, the 
push-out guide surfaces 139 are allowed to press against two push-out projections 142, 
which are respectively provided on and projected from the respective outer side 
surfaces of the two flexible arms 119, inwardly to thereby elastically deform the 
flexible arms 119 inwardly. The elastic deformation of the flexible arms 1 19 can 
generate the push-out force which removes the mutually engaged condition between 
the male and female connectors 131 and 132. 

Therefore, the total of the push-out force to be generated by the first connector 
removing mechanism 138 and the push-out force to be generated by the second 
connector removing mechanism 140 provides the actually obtainable push-out force. 

Also, in the connector removing mechanisms 138 and 140 according to the 
present embodiment, the elasticity of the pair of flexible arms 1 19, 1 19 when they are 
flexed and the inclination angles of the arm guide surface 135 and push-out guide 
surfaces 139 are set in such a manner that the total of the push-out force to be 
generated by the first connector removing mechanism 138 and the push-out force to 
be generated by the second connector removing mechanism 140 is larger than the 
mutual contact resistance caused by and between the male- and female-type terminals 
respectively held within their associated connectors. 

As described above, in the connector lock mechanism 130 according to the 
present embodiment, when the set of male and female connectors 131 and 132 are 
operated for their mutual engagement, the first and second connector removing 



mechanisms 138 and 140 apply to the male and female connectors 131 and 132 the 
push-out force which pushes them in their mutually removing directions. Since the 
push-out force to be generated by the connector removing mechanisms 138 and 140 is 
set larger than the mutual contact resistance between the male- and female-type 
terminals which are respectively stored within their associated connectors, if the male 
and female connectors are partially engaged together, then the male and female 
connectors 131 and 132 are pushed back in their mutually removing directions at least 
until the mutually connected condition of the male- and female-type terminals is 
removed. Therefore, the present connector lock mechanism 130 is surely able to 
detect the partially engaged condition between the male and female connectors 131 
and 132 without fail. 

Also, the flexible elastic pieces and push-out guide surfaces, which 
respectively cooperate in forming the present connector removing mechanisms 138 
and 140, are respectively provided in their associated connectors in such a manner 
that they are formed integrally therewith. Thanks to this, when compared with the 
conventional connector removing mechanism which uses separate parts such as 
compression springs or the like, the present connector removing mechanisms 138 and 
140 can reduce the number of parts required in the connectors as well as the number 
of assembling steps thereof, which in turn makes it possible to reduce the 
manufacturing costs thereof. 

It is noted that the push-out force that can be obtained when the operation 
timings of the first and second connector removing mechanism 138 and 140 are 
shifted from each other provides such a characteristic line F4 as shown in Fig. 27. 
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As has been described heretofore, according to the invention, there is provided 
a connector lock mechanism which comprises a connector removing mechanism. The 
present connector removing mechanism is composed of a flexible elastic piece formed 
integrally with one connector, and a push-out guide surface which is formed integrally 
with the other connector and also which, when the two connectors are operated for 
their mutual engagement, can deform the flexible elastic piece elastically to thereby 
generate a push-out force that separates the two connectors from each other in their 
mutually removing directions. And, the elasticity of the flexible elastic piece and the 
inclination angle of the push-out guide surface are set in such a manner that the push- 
out force to be generated by the present connector removing mechanism is larger than 
the mutual contact resistance caused by and between male- and female-type terminals 
which are respectively held within their associated connectors. 

Therefore, not only because, when a set of male and female connectors are 
operated for their mutual engagement, the present connector removing mechanism 
applies to the male and female connectors the push-out force which acts on the male 
and female connectors in directions where they are separated from each other, but also 
because the push-out force to be generated by the present connector removing 
mechanism is set larger than the mutual contact resistance caused by and between 
male- and female-type terminals within their associated connectors, if the male and 
female connectors are partially engaged, then the male and female connectors are 
pushed back in their mutually separating or removing directions at least until the 
connected condition between the male- and female-type terminals is removed. This 
makes it possible to surely detect the partially engaged condition between the male 
and female connectors without fail. 
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Also, since the flexible piece and push-out guide surface cooperating together 
in forming the present connector removing mechanism are respectively formed 
integrally with their associated connectors, when compared with the conventional 
connector removing mechanism which uses separate parts such as compression 
springs, the present connector removing mechanism can reduce the number of parts 
required in the connectors as well as the number of assembling steps thereof, which in 
turn makes it possible to reduce the manufacturing costs thereof. 

Also, in the above-mentioned connector lock mechanism, preferably, the 
flexible arm may also serve as the flexible elastic piece and the arm guide surface 
may also serve as the push-out guide surface. That is, in the present preferred 
embodiment, the respective connectors can be simplified in structure, which in turn 
can enhance the moldability of the connectors as well as the yield of the products. 

Further, in the above-mentioned connector lock mechanism, preferably, within 
the range of the above-mentioned mutual engagement between the male and female 
connectors, the inclination angle of the push-out guide surface may be changed 
properly in the intermediate portion thereof in such a manner that a greater push-out 
force can be generated in the range of the mutual connection between the above- 
mentioned male- and female-type terminals than in the unconnected condition 
between the male- and female-type terminals. That is, in the thus structured preferred 
embodiment, in the unconnected condition between the male- and female-type 
terminals in which the mutual resistance between the male- and female-type terminals 
does not act, the push-out force to be generated by the connector removing 
mechanism can be controlled to a minimum, which makes it possible to save an 
operation force necessary for mutual engagement between the male and female 
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connectors. Therefore, the operation for mutual engagement between the male and 
female connectors can be improved in efficiency. 

Still further, in the above-mentioned connector lock mechanism, preferably, 
the flexible elastic piece may be formed integrally with the flexible arm, and a wrong 
5 operation preventive piece, which is used to prevent the male and female connectors 

from being engaged with each other while the flexible arm is flexed in its locking 
removed condition, may be formed integrally with the flexible arm. That is, in the 
present preferred embodiment, even if the mutual engagement between the male and 
female connectors is executed in error while the flexible arm is flexed in its locking 

10 removed condition, the connector removing mechanism is prevented from operating 

normally in a condition where the position of the. flexible elastic piece is shifted from 
the position of the push-out guide surface. Therefore, the mutual engagement 
between the male and female connectors due to the inadvertent flexing of the flexible 
arm can be prevented, thereby being able to enhance the reliability of the connector 

1 5 removing mechanism. 

Yet further, in the above-mentioned connector lock mechanism, preferably, 
the above-mentioned flexible elastic piece and push-out guide surface may be 
provided in two or more sets. That is, in the present preferred embodiment, if the 
operation timings of the respective sets of flexible elastic pieces and push-out guide 
20 surfaces are shifted from one another, then the push-out force to be generated by the 

connector removing mechanism can be made to vary. 

Also, if the two or more sets of flexible elastic pieces and push-out guide 
surfaces are operated simultaneously, then a large push-out force can be provided 
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easily. Therefore, even if the number of terminals to be stored within the respective 
connectors is large, there can be obtained a necessary and sufficient push-out force. 

Moreover, in the above-mentioned connector lock mechanism, preferably, 
while the flexible arm is held in its flexed condition, a push-out force acting on the 
5 male and female connectors in their mutually removing directions may be always 

generated due to the flexed condition of the flexible elastic piece; and, if the male and 
female connectors are engaged with each other completely, then the flexed conditions 
of the flexible arm and flexible elastic piece may be removed, thereby being able to 
remove the push-out force acting on the male and female connectors in their mutually 
10 removing directions. Therefore, when the male and female connectors are completely 

engaged with each other, the flexible elastic piece, together with the flexible arm, can 
be returned to its original condition, which makes it possible to prevent the fatigue of 
the flexible elastic piece caused by the long flexed condition thereof 
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